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| Love Chemistry
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Haloalkanes and Haloarenes

@M:%To ‘\;

Reactnt — Produc
What is Chemistry?

What is a Chemical reaction?
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Separation View [
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Substrate

Attacking Species

Stability of Transition State
Stability of Product
Temperature

Solvent

Orientation
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Electrophiles are of following types
(1) Positively charged+electrophiles+

H*, Brt,Clt,I*,NO,, R;C*,NO etc.

(2) Neutral Electrophiles

¢ Y
$0,, BF,, AICl,, ZnCl,, FeCl,,
RCOCI, (RCO),O etc.
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Nucleophiles (Nucleus Loving) -+ v/~ |
It is an electron rich species. Meree

(1) Negatively charged nucleophiles o NO ONC v 4TS
— A - [ 4 Char
H, OH,0-R, CH, ,X,SH,R-S,NO,, R—C—O- &

(2) Neutral nucleophiles

R -8, NR N, R, 16,

ROHROR

HSHRSH,R RPH3,< Ne
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(3) Pi bonded organic compounds

CH, = CH,, @ , CH,= CH - CH = CH,, etc.

(4) Ambident Nucleophile

EEN,G—.I\?=O,etc.
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Solvent & it’s Role Croegs ave fremes

A Solvent provides a medium, a place, for the L//
substrate and attacking species to react. %‘\,\o\ Solyent /<

Other than this it can also affect the rate of
reaction. S,J

|
Solvent Sy

l | l Sb/L\:ef\t

Non polar Polar
I
+ Polar protic Polar aprotic Di<
h
8

/\DQ‘?C%%JCS )f\ﬁea[ q}Dld(Q
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Examples of polar aprotic

LC& I\
0 0
T P
DMSO DMF

(Dimethyl sulphoxide) (Dimethyl formamide)
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0
1 CHs
\ e
CH, 0O

DMA THF
(Dimethyl acetamide) ( Tetrahydrofuran)
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Nucleophilicity Vs Basic strength

A'Q/
)
Nucleophilicity is defined as the

tendency of any species to give electron
pair to an electron deficient centre,

while basic strength is the ability of the
species to remove H* ion from an acid.
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- TT— O
Effect of The Solvent / “ 5"4— h

In polar protic solvent large nucleophil%e good, and the

Nucleophilicity of halide ions (foll(zm;s flr}g (\)I‘\deRas To 01‘?0 L
F-<(Cl-<Br—<I- L fF'“,, y
L‘)’j?dé N k . \_ = _ . J
In polar aprotic solvent, the relative order of p a — 4rstable

Nucleophilicity of halide ions is given as

F->Cl->Br->1-

(as no Solvation of anion takes place . ‘6
by aprotic solvent).
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o BS FTS LU 28727 N T7 8T 70T 7R
BsS === SRy 2T N fFeU Ze T
L

Basic strength of halides follows the
same order as nucleophilicity in polar
aprotic solvent but in polar protic
solvent like H,O they follow the
reverse order of Nucleophilicity.
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Steric Effects on Nucleophilicity

ﬁ-—nr vl a——J \)/I @@h&\ @QM ?ﬂaa\
44 exdvact
(Stronger base, yet weaker Sz L//

nucleophile. Cannot approach
the carbon atom so easily.)

t - butoxide C"'f}
}(-_ B =
CH,— CH,— O~ %\/1 5 <
A

ethoxide

(Weaker base, yet stronger nucleophile)
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Leaving Group Ability r\
P / (>
| G Ao O glcﬂblﬂtjﬂa e |
0&' C gvﬁ

[ L.G. Ability « Stability of Conjugate base or(Lge) ] @
1 @

Weaker is the base better is s —
the leaving group.
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Order Of Leaving Ability Of Some Groups

e - — e l/Cfl °(‘
(1) -I>-Br>-Cl > -F

émﬂ\( g\ﬁ? -
Y
2) CH;, < NH, <OH < F %am¢ Tt

petod
0 b Ley S Res,

| .

3) O - ? -CH; > R-COO >PhO >HO >RO
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N, and water are good LGs
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Preparation of Alkyl Halide

Cng
Addition of HX

Addition of X, Ch—Cn
By Electrophilic Substitution Reaction ( ]l /\

j/{ﬁ lojﬂ Pt for
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CH, CH,

\ / Br,/ CCl, . H Br Br H
Anti Addtition 1335 H * H Br
Cis alkene
gjmmﬁ%vfta( Oy CH
Racemic Mixture
CH,
Br,/ CCl
\ r 4 E — Br
Anti Addtition H Br )i
Trans \
~EHzox
( Meso/POS)
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For Symmetric Alkene

[ g

Alkene Type |Type of Addition| Product Type
Cis Syn Meso
Cis Anti Racemic Mixture
Trans Anti Meso
Trans Syn Racemic Mixture
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Unimolecular Nucleophilic Substitution Reaction (Sy1)

L7 Fivst

p vt y %—/—_ =

Sn1 in Haloalkanes

1
C S—[-L‘\olg
—
cH, ° CH,
I H,0
~Copr —2— CHy- C OH + HBr
tu, ¢ CH,

(3° alkyl halide)
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&y

(1.) Substrate must be l;Lulky.

(2.) Weak or neutral nucleophile with
low concentration
\57 ROLCZM\:C MLBLJG“"“?'

G~ Inwenmredioe

(3) In presence of polar protic solvent.
S

(4.) In presence of Lewis acid .
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(Y /d7

: e
R Q_,,Hf“q\fﬂ\ L, \ iy
I 530 0 -~
WS » —Cn
N ~C
Y % N N >
451" / T

In most of the case the product has
usually of 5-20% inverted product
and 80-95 % racemised species.
Thus reaction proceeds with
partial racemisation and some
inversion.
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e CH,OH / Ag* i
CH,—- C CH, — > CH3—CII—CH3 (carbocation rearrangement)
H a OCH,
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Q) Arrange the following compounds in increasing order of rate of Sy/1
reaction?

u\o;-l;faj&J
rCl T % L;q\,i‘&@ ok <!
. , . Yor X Stb
AN D=2\ Aa ofCt
* |
\_
. 1
3) CH;—CH,—ClI 4) CH,=CH—Cl S,\/
SPpS

Sol. 1>2>3>4
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Bimolecular Nucleophilic Substitution Reaction (Sy2)
1= unslzb I«

S’{_'Yor\ /\LAC'(& l\[,Q (pss L..u’h
B (04 O 2 2 @ Subs :

o,
L SN P A solyert o
7 (2) P sohag-
Mechanism L
ST
Ry& rS_ R o \ I|{
| | L O
N? /\C\ RDS Nuf..p---.x " Nu C\ + Xe
N\ \D }f§ \D H\\\\\ D Leaving Group
Transition state
AR Chavgl
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(1) Characteristics of S,2 Reactions

(A) Nucleophile attacks on the substrate
from just opposite side to the leaving

group.

(B) Hybridisation of the carbon at which
substitution occurs changes from sp?
to sp?in the transition state
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\ wo \ "l form
SN ¢t 3_) Nu s
nu conc T vorte I

-
(C) It is bimolecular, one step concerted
process

rate < [alkyl halide] [nucleophile]

rate = k[alkyl halide] [nucleophile]
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This mode of attack causes an
inversion of configuration at
the carbon atom that is the
target of nucleophilic attack.

This inversion-is-also known
as\Walden inversion.
Get it on
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Favourable conditions

(1) Smaller least stericly hindered
substrate.

(2) Strong nucleophile.
(3) High concentration of nucleophile.
(4.) In alkaline medium.

(5.) In presence of polar aprotic solvent.
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Important Point ﬁ .
N /S S\On

0\275% ab sl

(ond Ty

o C{{-“ \5\
+0 Inversion

D™ j

|}

It is always not necessary that
absolute configuration will
change.
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(B) Presence of Unsaturation on 3-Carbons
8.—
”@ Nu — .~ X
N4 ,Tg b gn’l L" ~Vve (J’QW
Presence of unsaturation on f§ carbon in
primary alkyl halide increases rate of
Sn2 , that’s why allyl halide and benzyl
halides are good substrate for Sy2
As transition state is negatively charged
so presence of electron withdrawing
group or negative charge stabilising

factors increases the rate of Sy2
reaction.
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Preparation of Alkyl Halide
By alcohols

+
S\ 1P C
n1 Path
H—Cl
R—CH,—OH > RCH,— Cl
ZnCl,
Lewis Acid

Reactivity order for alcohol

Reactivity « stability of intermediate carbocation
so reactivity order is
Tertiary alc. > Secondary alcohol > Pri. alc.
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Note

HCI + ZnCl, is called as Lucas
reagent, alcohol gives turbidity
with Lucas reagent.
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By the action of Phosphorus Halides (Sy2 Path)
. : Py
R - OH + PCl; - R - Cl + POCL, + HC1 I"/¢5™ Pl

By reaction with Thionyl Chloride 4 (Darzens Reaction)
"

R — OH + SOCI > R— Cl + §0,T +
2 @ @ w
Sx2 Path and inversion with pyridine

SNi mechanism and retention for alcohols in absence of
pyridine

The side products are gaseous, which escape from the reaction
mixture and hence giving very good yield.
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By halide exchange

Finkelstein reaction

Dry Acetone

R—Clor R — Br + KI >R —1 + KClor KBr
Sx2 Path

Swarts Reaction \N\VWV Lnp

2CH,Cl1 > + HgCl,
SN2 Path
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Sandmeyer’s Reaction
N\ Maldde
N,CI Cl S

@ + Cu(l —&) + N,

N,Cl Br

HB
@ + CuBr ———> + N,
N,Cl NZBF4
©/ + HBF, —->©/ + BF; + N,
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NTQC@VQ

Bor(_)_(}ine Hunsdiecker Reaction @'_:T ) s

CCl,
——> R -Br + CO, + AgBr
L
A Nay ]nEowN\(aqrmlq

R —@— OOAg + Br,
T\

i) Radical intermediate is involved. \——>> {9/
(ii) Degradation (Carbon length reduces)
Me Me
).‘ w 4’/
=VBr H” A”Br
D

reaction.

\Y% (3
() AgOH o
D

0010):
(i) Br,/CCl,
Get it on
Google Play

)]
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(i) AgOH Br

14//'\/C00H > 14NBr T S No of

; (i) Br,/CCl, 14 roducts

< F

If@is taken instead o@ester is formed. CD
It is called Birnbaum Simonini reaction.

O O

| (i) AgOH I

(ii) L,/CCl,
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Elimination Reaction

|
! ! } }
E2 E1 ElcB E,

1

Elimination Unimolecular Elimination Elimination
Reaction With Elimination Conjugate  Internal
molecularity =2 Reaction Base Reaction Reaction

Get it on

Get Top Ranks in lIT-JEE/NEET with eSaral APP ’Google Play



Bimolecular Elimination Reaction (E2)

Dehydrohalogenation is the elimination of a hydrogen
and a halogen from an alkyl halide to form an alkene.

Ale. KOH
CH,CH,Cl — ~— CH,=CH,
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| Mechanism
B e e [

! S-
\ﬁ / B H | ]
N . S
—C\—C > _(lj_(;_ —>>C=C< + X+ BH
I Cl r )‘(6‘_

/L\T“—? Ses+
Transition State

/9 ool ust

(1) This is a single step, bimolecular reaction
Rate =k [R - X] [B]

Reactivity order for alkyl group towards E2 reaction is given as
Tertiary > secondary > primary
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m O o/)L F'wd(mc@
o S

H
H O. @ 2 products
(:)éHH (CH,;);CO"K N @H cis and trans

Chlorocyclooctane
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Stereo Chemistry of E2 reactions

E2 reaction is an example of
anti-elimination in which both
H and leaving group are anti to
each other.

H ﬁ> j
Br Alcoholic> \<Q>
@ KOH g,

—> NO Reaction
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Unimolecular Elimination Reaction (E1)

Proton and leaving group
depart in two different step.

First step - Slow step involves
ionisation to form carbocation

Second step - Abstraction of proton
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Mechanism

S g
Step 1 C, Lr\kﬁ-s ml_d; a—\ { —> YZox rqﬂﬁm@{;
|| Solvolysis | | _
C—C— S > —C—C + & X
| |> ||
Kl X H
Step 2
| | - N o
Il{ | Alkene
B
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Weak CH3§H\
Nucleophile

CH, H CH,
| CH; OH, A 3 ™ |
CH,—CH,=C=CH, < CH;—CH —E —CH,
I
Br l
H CH
Nc=c” T3

CHy” “SCH,
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(1) Characteristics of E1 Reaction

(A) It is unimolecular, two step process.
(B) It is a first order reaction.

Rate « [Alkylhalide]?
Rate = k [Alkylhalide]*

(C) Reaction intermediate is carbocation, so rearrangment is
possible.

(D) In the second step, a base abstracts a proton from the
carbon atom adjacent to the carbocation, and forms alkene.
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3.Elimination Internal (Ei) Or Pyrolytic Syn-elimination

These elimination reaction
occur through formation of
cyclic transition state involving
only one molecule of substrate.
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(1) Pyrolysis of Esters (E;)
T
N

J 1 6}%(7)

6 — membered
cyclic TS

J
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Lceg IN T~ deved
rV’\éA‘“’

P < B Mai
CH, (If O (IZH—CHZ—CH3— AL
O CH, —> CH;— CH=CH—CH,
B4 Minor
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4. Unimolecular Conjugate Base Reaction (E/__I_Q_B,_B_gag_j_:i\on)

L
A (S
In the E1cB H leaves first and then the X(when X is a
poor leaving group). This is a two step process, the

intermediate is a carbanion.

For ElcB
(i) Substrate must be containing acidic hydrogens

(ii) Poor leaving groups(For example F and NR;.)
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Mechanism

Step 1 Cf_ U ndermediet=

f}h’\

H oo"l/(’\ /}

| Ul T Base o |
]

7L S
I
conjugate base
Step 2 (conjug )
'&:qc X > —C=C
I\ |
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+%  —> CH,=CH—CH,— CH,

Bl — X Bz i :
H,C— CH—CH,—CH, — Major
F —> CH,—CH=CH—CH,
Minor
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Pyrolysis of Tetra Alkyl Ammonium
Hydroxide (Application of E1cB)

|

%é /LCH/)/IJ\FI/ OH /A CH,=CH, + N(CH,
—N—CH, > —
H@ x O\ ElcB ’ ’ .

l CH,
Poor leaving

group
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4 CH,
Bi | _
CH;—CHA-N-— CH +§ —> CH,=CH, (Major)

kq |, OH /A
CH,— CHZ CH_,,

—> CH;—CH=CH, (Minor)
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Elimwetion  Stven Weak nucleophile
fl\ 5‘:‘“‘;’:‘5‘8& Vu |Raise B
>y DS tYat AQ; ./KQH ACL" <0t H.', @)
T e e e e
2° halide S < E | Swp2 ERSul? E
2 lf\aQicbe onm <k | St A By Sait> &
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22 Kelide

=

C\

DMSD
Ag, - Kow
5 wmf\¢*ﬁ e YSloN
Sy 2 ree
s
Et
H O ™M e Me
F ¥
S| = H—l——DH 4+r0—H
N Et =
AMe eou
= > A trvans
t,z_ Lan‘u)
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Chemical Properties of Aryl Halides
M\_..- —\S L~ CL\/\f%E

Cl to Tokaxme A0 VY T
< N\ v ¢23K
(1) + Aq.NaOH > + NaCl
High pressure
300 atmMm

Presence of deactivating group in
ortho and para position makes the
nucleophilic substitution easier.
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Reactivity Order (Towards Nucleophilic Substitution)

3 2-M =
Cl Cl Cl Cl
NO, NO, NO,
&8 .0
NO, NO, NO,
Warm 368 K 443 K 623 K
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Cl NH,

B 20) vavr o0 22, 20) 4 rcucrs o
pressure

Br NH,
lig. NH;
+ KNH, > + KBr
low
Strone temperature
Base
Cl CN

Pyridine, 300°C
@ + cucy Lridine, 300°C @  cuct
high pressure
Get it on
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Fitting Reaction (Aryl Halide)
Pre— AV

©/Cl Nalitz(), @]FL\“bl

Get it on

Get Top Ranks in IIT-JEE/NEET with eSaral APP ?Googm Play



Wurtz-Fitting Reaction(Alkyl-Aryl)

‘2,__)( + R =« __'“_'é@_; Wq-r"l'.a R"""’R
t,0

_x Nay o
Ph-x + Ph-X —,tf; ?L’Ctta A

Prh-% + R—* s Wt -—Fitﬁa R
Ct,0

Cl

O + ra MBSO/ (R
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Ullmann Reaction
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s RESULT : JEE-MAIN (upto Mar) 2021
% Students with Outstanding Performances %

el

. : \

R 9944%..9 99.42 %ie
M lm

99.56 %ic,  99.56 %ie | 99.56 %ic [\ |
»M | AmritRaj | |[shi

~99.11 %ie
| shivam Anand |

199.35 %ie
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eSaral RESULT : JEE MAIN 2020

~‘e’SaraI ?Eﬁ%?{?@%l
6 i 77/7%

9% Students Above 99 %ile § 7 Students Under AIR 1000 | 45% Students Qualified for JEE ADVANCED

AIR-315 @ AIR-379 AI R-5 AI R-7 AIR-879

: 99.97 %ile .: 99.97 %ile :: 99.95 %ile :j 99.94 %ile j: 99.94 %ile I: 99.93 %ile :: 99.93 %ile :
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RESULT : NEET 2020

\_J/
<Saral
First Online Platform Delivering Outstanding Results Possible Only with

Best Faculty Best System Personalised Mentorship
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‘WY  What you get inside the course? €

» Study from Kota’s Top IITian Faculties » Solved Prev 10 years Chapterwise Qs
» 650+ Hours of PCM Videos Lectures with » Quick Revision Video Lectures and 90+ Mind
best Visualisation Maps
» 30000+ Solved Qs » 97 JEE Main and 94 JEE advanced 1hr Topic
» Personalised date wise Time-table wise Tests
» Live 4-Layered Doubt Solving System » 3 Hour Regular Review tests and Test Series
» Personalised 3-Layered One to One » Instant Test Analysis Report
Mentorship » Regular Motivation and Strategy Sessions

» 115 Fully Solved Topic wise segregated
Practice Sheets with homework index & video

solutions

Get it on

Get Top Ranks in IIT-JEE/NEET with eSaral APP "Goog|e Play



	HDMR-Halogen Derivative Mega Revision-v1-PG-dark_01.pdf
	HDMR-Halogen Derivative Mega Revision-v1-PG -light_02.pdf
	HDMR-Halogen Derivative Mega Revision-v1-PG -light_03.pdf
	HDMR-Halogen Derivative Mega Revision-v1-PG -light_04.pdf
	HDMR-Halogen Derivative Mega Revision-v1-PG-dark_05.pdf
	HDMR-Halogen Derivative Mega Revision-v1-PG-dark_06.pdf
	HDMR-Halogen Derivative Mega Revision-v1-PG-dark_07.pdf
	HDMR-Halogen Derivative Mega Revision-v1-PG-dark_08.pdf
	HDMR-Halogen Derivative Mega Revision-v1-PG-dark_09.pdf
	HDMR-Halogen Derivative Mega Revision-v1-PG-dark_10.pdf
	HDMR-Halogen Derivative Mega Revision-v1-PG-dark_11.pdf
	HDMR-Halogen Derivative Mega Revision-v1-PG-dark_12.pdf
	HDMR-Halogen Derivative Mega Revision-v1-PG-dark_13.pdf
	HDMR-Halogen Derivative Mega Revision-v1-PG-dark_14.pdf
	HDMR-Halogen Derivative Mega Revision-v1-PG-dark_15.pdf
	HDMR-Halogen Derivative Mega Revision-v1-PG-dark_16.pdf
	HDMR-Halogen Derivative Mega Revision-v1-PG-dark_17.pdf
	HDMR-Halogen Derivative Mega Revision-v1-PG-dark_18.pdf
	HDMR-Halogen Derivative Mega Revision-v1-PG-dark_19.pdf
	HDMR-Halogen Derivative Mega Revision-v1-PG-dark_20.pdf
	HDMR-Halogen Derivative Mega Revision-v1-PG-dark_21.pdf
	HDMR-Halogen Derivative Mega Revision-v1-PG-dark_22.pdf
	HDMR-Halogen Derivative Mega Revision-v1-PG-dark_23.pdf
	HDMR-Halogen Derivative Mega Revision-v1-PG-dark_24.pdf
	HDMR-Halogen Derivative Mega Revision-v1-PG-dark_25.pdf
	HDMR-Halogen Derivative Mega Revision-v1-PG-dark_26.pdf
	HDMR-Halogen Derivative Mega Revision-v1-PG-dark_27.pdf
	HDMR-Halogen Derivative Mega Revision-v1-PG-dark_28.pdf
	HDMR-Halogen Derivative Mega Revision-v1-PG-dark_29.pdf
	HDMR-Halogen Derivative Mega Revision-v1-PG-dark_30.pdf
	HDMR-Halogen Derivative Mega Revision-v1-PG-dark_31.pdf
	HDMR-Halogen Derivative Mega Revision-v1-PG-dark_32.pdf
	HDMR-Halogen Derivative Mega Revision-v1-PG-dark_33.pdf
	HDMR-Halogen Derivative Mega Revision-v1-PG-dark_34.pdf
	HDMR-Halogen Derivative Mega Revision-v1-PG-dark_35.pdf
	HDMR-Halogen Derivative Mega Revision-v1-PG -light_36.pdf
	HDMR-Halogen Derivative Mega Revision-v1-PG -light_37.pdf
	HDMR-Halogen Derivative Mega Revision-v1-PG-dark_38.pdf
	HDMR-Halogen Derivative Mega Revision-v1-PG-dark_39.pdf
	HDMR-Halogen Derivative Mega Revision-v1-PG-dark_40.pdf
	HDMR-Halogen Derivative Mega Revision-v1-PG-dark_41.pdf
	HDMR-Halogen Derivative Mega Revision-v1-PG-dark_42.pdf
	HDMR-Halogen Derivative Mega Revision-v1-PG-dark_43.pdf
	HDMR-Halogen Derivative Mega Revision-v1-PG-dark_44.pdf
	HDMR-Halogen Derivative Mega Revision-v1-PG-dark_45.pdf
	HDMR-Halogen Derivative Mega Revision-v1-PG-dark_46.pdf
	HDMR-Halogen Derivative Mega Revision-v1-PG-dark_47.pdf
	HDMR-Halogen Derivative Mega Revision-v1-PG-dark_48.pdf
	HDMR-Halogen Derivative Mega Revision-v1-PG-dark_49.pdf
	HDMR-Halogen Derivative Mega Revision-v1-PG-dark_50.pdf
	HDMR-Halogen Derivative Mega Revision-v1-PG-dark_51.pdf
	HDMR-Halogen Derivative Mega Revision-v1-PG-dark_52.pdf
	HDMR-Halogen Derivative Mega Revision-v1-PG-dark_53.pdf
	HDMR-Halogen Derivative Mega Revision-v1-PG-dark_54.pdf
	HDMR-Halogen Derivative Mega Revision-v1-PG-dark_55.pdf
	HDMR-Halogen Derivative Mega Revision-v1-PG-dark_56.pdf
	HDMR-Halogen Derivative Mega Revision-v1-PG-dark_57.pdf
	HDMR-Halogen Derivative Mega Revision-v1-PG-dark_58.pdf
	HDMR-Halogen Derivative Mega Revision-v1-PG-dark_59.pdf
	HDMR-Halogen Derivative Mega Revision-v1-PG-dark_60.pdf
	HDMR-Halogen Derivative Mega Revision-v1-PG-dark_61.pdf
	HDMR-Halogen Derivative Mega Revision-v1-PG-dark_62.pdf
	HDMR-Halogen Derivative Mega Revision-v1-PG-dark_63.pdf
	HDMR-Halogen Derivative Mega Revision-v1-PG-dark_64.pdf
	HDMR-Halogen Derivative Mega Revision-v1-PG-dark_65.pdf
	HDMR-Halogen Derivative Mega Revision-v1-PG-dark_66.pdf
	HDMR-Halogen Derivative Mega Revision-v1-PG-dark_67.pdf
	HDMR-Halogen Derivative Mega Revision-v1-PG-dark_68.pdf
	HDMR-Halogen Derivative Mega Revision-v1-PG-dark_69.pdf
	HDMR-Halogen Derivative Mega Revision-v1-PG-dark_70.pdf
	HDMR-Halogen Derivative Mega Revision-v1-PG-dark_71.pdf
	HDMR-Halogen Derivative Mega Revision-v1-PG-dark_72.pdf
	HDMR-Halogen Derivative Mega Revision-v1-PG -light_73.pdf
	HDMR-Halogen Derivative Mega Revision-v1-PG -light_74.pdf
	HDMR-Halogen Derivative Mega Revision-v1-PG -light_75.pdf
	HDMR-Halogen Derivative Mega Revision-v1-PG -light_76.pdf
	HDMR-Halogen Derivative Mega Revision-v1-PG -light_77.pdf
	HDMR-Halogen Derivative Mega Revision-v1-PG -light_78.pdf

